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(57) Abstract: The invention aims at providing platinum 
complexes useful as materials for light emitting devices 
and extremely excellent in heat stability, light emission 
characteristics, and light emission efficiency, and a 
process for effective preparation thereof. The invention 
[1] relates to platinum complexes represented by the general 

formula [1]: wherein any two of A, B and C are each 
independently an optionally substituted nitrogenous 
aromatic heterocyclic group and the other is optionally 
substituted aryl or optionally substituted heteroaryl; 
and Y is halogeno or an optionally substituted aryl or 
heteroaryl group which is bonded either directly or through oxygen (-O-) or sulfur (-S-) (with the proviso that when the adjacent 
two rings are nitrogenous aromatic heterocyclic groups, the cases wherein Y is chloro are excepted, while when the nonadjacent 
two rings are nitrogenous aromatic heterocyclic groups, the cases wherein Y is not halogeno are excepted). 

(57) gift: *%m*. mx.\£%xm : f-mttn%ftLxmmu* aasesei*. ssjfe^ttxtfsg&a^AMsa-cafffc 
e&tsttt-toamMfciifc&^stt-r-sc^awi-r'So tib-** [i] [at, sa. s 

t-sstjk sum*, mmxumfam 1 ? c-o-) 3SL<itmnm : ?- (-s-> ^a-ltis^ltl^ bsss^l 
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AZ, BY, KG, KZ, MD, RU, TJ, TM), 3 — a y /*f$HF 
(AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, 
GR, HU, IE, IT, LU, MC, NL, PT, RO, SE, SI, SK, TR), 
OAPI ¥f¥f (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, 
ML, MR, NE, SN, TD, TG). 
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k mm^tn, ta**su m%^m, m^M^-^m. urn. 

^ (8-th-D^f«>^>"Jtb) 7;K-fA (WT> Alq £ T 3 ) *M 

© ^tt&tf © $JJ£ & [qj ± £ 3 t&g ft $> Z> o 
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* A «S#TJ fe^h'JX ( 2 - 7 x. - ;i> k y s? > ) -f y y «> ( I r ( p p 

y) 3 ) #*>© 'J (Applied Physi 

cs Letters, 75, 4 (1999)) . 

r * *;Mbfi&ig#-c&* (2, 3,7, 8, 12, 1 3 , 17, 

18-*^^xf^-21H, 23H-^;V7-f 'Jth-N, N, N, N) 6 & 
(Pt (OEP) ) fc$B££*l-CVN3 (DSP6, 303,238 ; M. A. Baldo et al., Ha 
ture, 395 (1998) 151-154.) „ C © fi&J&fl^iKM^a&^fcfc^T 4 % V> -5 

>)6^*Pt (ppy) .-^©WIRtttflRestiTV^o 

fiM#H-Clt CCffiC (6-7xXJV-2, 2' -KKiJ?th-C, 
N, N) HlbS^ (ID ^©BStttflRfeSftT^* (E. C. Constable et 
al., J. Chem. Soc. Dalton Trans., 1990, 443-449; Tsz-Chun Cheung et al., 
J. Chem. Soc. Dalton Trans. ,1996, 1645-1651; Yurngdong Jahng et al., In 
organica Chimica Acta, 267 (1998) 265-270; Siu-Wai Lai et al., Inorg. Ch 
em., 55(1999) 4046-4055) „ Z<D&&$gm*. ^MUMM^m^m^mM^ 

m-fz. t&mszti-c^Zo z.<D<&w*mm bt s y v ytr y ?->vte® 
e £#•£©* > h * mmffi^mm-i- % miffing $ 

tiX^Z (Chi -Ming Che et al., Chem. Commun. 2002, 2556-2557) „ bfrbft 
ifiio. ieM#**iEL^?f©%^i?K:$fflt5ii:f5^tliv c ft 

LtV^tSa^in-l^ Cft#^$£E L**«$fc«ffl LfUfKfcCliS 
61\ fcfc*#*EL*^fctt/lb»fci:b-t^ m*-jRc«ffl*nT 

i;fc> SSftK:oV^©IB«Bfc*&V^ S 0g # © 1§r /i£ 00 i: bt> 1, 3 - 5> (2 
- £ y i?;i/) 7 ^-frtite? D 9 <f H • 2 2k*ntr#-&fi££ ftfc$8£#& & (Orga 
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nometallics 1999, 18, 3337-3341) 0 

gfc: N &m 2 0 0 2 - 1 7 5 8 8 4 \t, ^SB M^M**®?- # tt|3 

K^S^^^tf^^S^^tl^tl 2 ofoM bfc £:&0g##ll^£ftTV^o 

ti-ene^fcifi b-t^s $ ©^ 4o©to©i*i 2 o£fr#^-&bfc#^T*^ 
tx^ftflsa^fciiBte b-t $©s 4o©ittSAs^n?n2^fo^^L/fctt 
mx * n?n& satiate bt v> 3fc©©3iit)#&&#s 307J54 

±13 (6-7xx;i/-2, 2' -KK'jy^h-C, n, n) m*be& 

(ii) (eiTx CP t l ( c 1 ) ] ^frtBSt, ) ^^ommw®, ±hb bfe 
b - b ij ;l//7K^^*T•s^fc*f^•5^^•c•fei)^^ *ft®4&© [PtL (ci) ] 

55^ N 7^;v^-ffl^^ N ^nmytttmmn. mm&m. 

©iaf§#Mi;ftT^3o 

fCJ; 7 T|ll bTV^fH^Pfifcaa^ «aftXg©ffll«rtU ftlX^ *®SHb^ 
©f^fr&M^-ifcfc.tSa^flsRtfSa; bV>, bfrb&#*>> 

wj:© «fc a &&ttmiFm*(Dnmfc\zfattxm*®%i^&&Jvfc?it>nx 
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(a) ^2«;@ (^iii^ mm) 

(b) 

( c ) jeh^u v >? m 

(d) b*f#4i: 

(e) &3im&m 

(f) mi mm mmmm, mm) 
( g) zmm 
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(-o-) %v <\£mmm* (-s-) ^/Mte^bTv^s tii^ttt 

±»-»S [1] T*St£ti3 bV%0S £ btfcfcx flAHU TiB- 

®3£ CI'] 



Ci'] t-a^n-s bv^i: bta> tib-^^ 

[la'] 



(R^m 3 
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tu-;v*s t$;&. t;xs^7;vJp^ 

rD7 y -;vt^^>Ss r/m ^^>>b;vf-;i/S N 7i/JU*^l^ 7^^75 
T^3*i'*^# = ^7' 5. y i> 7'j-;^^J/*;v# = ;i'7UI, * 
;i/*-;v7USs Xiv??^^^ *;i/^^E-f r^v^r^^^a. 7U 

sen it^4 t: y ^ >3gxfcmc i:iiB-&3»*JBJi8 brv>T J;i>. x& 

^ib, m'iiO~30lI^^l> m^VmMi 0 ^ 4 <0«E»ft wfo m 

£ft*o 

-flSsS [1'] -T?3i£ft3 fi£f£#©.fc t>$?£ bv>^ UT{±. WZ&s TIB- 
J§85£ C 1 b'] 




(sS + n R\ R 8 N R\ X. m\ m'XVm'ttHria 1^ ti^Sito ) 

aa-jttss; [i"] 
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0 



-ass [i"] t**$ a^^#©»^ k lt\±, w*.\z^ T«-jR 



Aoyy^T^^^Sv 77;^;Hv 

7S/;V**i/S> 7'>;i/7U^ 7;V3 A;^-;v7 5. y 
g> 7'j-;^*>>A;i/5t;-;v7^Is ;i/ * ^ ;v r 5. y »x ^^7?t>f;v 
i, *;w^^;vi, 7'J-ji/ftSv ^t 1 d r u -;v^tf^ 
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tiFD^itAB^Sx 7jV7-f;i, J3h^^^S^Ss 

R 3 P±#-iBt£&oT^ft£>#?i&-£b-t^3 K 'J ^ >3f ffiSM *&Wu T 

ifiK^\zm£\sXffi'&&*&mLX^T t) m'&tfm 3 }^ ^ft^ft«m* 

R'StJtR^S^^ls mM* 0~ 3 ©»»*** bx m 3 |i0~4(DiS^8t. 

m\ m 3 # 2 £1±©SE»©»^ «»©R\ «t»© R '»* * ft^ ftSlMc 
rat7?fet>T*»aoTV%*C*«fc<x X'tisulBiiPI Do ) 
T?3i£fta 6 6 ft a. 

■t 

±13-^5$; [i] xmznz e&«#©Bfc*#* bv^ t b-cyu 




PL*, 



(5£*s JRBaXVSIC .ttx ^ft^ft&AZl It. Sg|aS*btV^•C^)<tV^tg 
J»£J&J5&bTV»T % <fcV>„ 3gA 2 , 3SB 2 , f CaXtt/S^iEtfitl^ 

*©@atexi±^^Rr#g^0^-c-^jsM^feiBffix}±i^-& b-t v>r t £vn„ ) 
-jftss: ci'"] xmznz e &«#©#* bv%«i t btyu ts-» 

5$ [ 1 a'"] 
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[la'"] 



)]/^ s /^D^» , v^b7^^;^S^ 7 7;i/^;Hx 7;^*- ^ |^a^ t 

;v7^;is T^e-f *;w^^^Sh t ivz-jv^xm, 7'J-^f 

£tBe£ It V>T J;v>o m , StJ ? m 3 {i^ ^ ft ^ tiffi&tt R 'Xtf R 3 ©$J 4 ^ L% 
m Mi 0 ~ 3 ©g$t&^ I, m 3 (i 0 - 4 (0mWL*m1r a £tz^ m\ m 3 #2W_t 

v>-t<&j;<u ^it©R l n±xtt/mtJ c m^©R 3 ii±* s -^^^^T^ti 

£> is^^lt IT y V >M hm^M^^Wi. l/t «fcV>o R\ R S n 

SA a Xli/SViEi:felt5IllSA J v ^ £ IB& M# 3 s Xii&S 
^IllitfeSi^CI^ ^mm^*©lBteWtg*s 3Z.{±^-^lItl*M^T-^S 

[l'"] T-St£ft-5 6&$i#© J: t) ft ^ bv^J i: U-C(±> 0<J;U£. T 13 
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[lb"'] 



(S4 3 > R\ R\ R'XVR'ttN f ftf tiiilts 7)V^)\^m, JWtfXb 
t;v*;v^ 7 5j^;H^ 7'J-;H> r^y 

TU— ;V^-^r$/^x ^st^OTU — />1 , ^*^t^Sn T ;V 3 3r # ;V # — ;V ^ TV — 

»t$;M, t u -^^-^r^*^^-;!/?' ^ J x;v*-ji/7US, *;i>7 
A^nt-f^s, r^^^^^-^^ ru-;i/^^-^> ^tD7'J- 

g N - bos, tb-D^t a^s n ^;p7^;s> tF5y;is BMJt&i&itSiJS 
S> Ift^>'J;HXIil^ttS4^to R 1 h R 3 > R 1 h 

m\ m\ m 3 ;&tfm 4 }i, ^ft^ftg&*R\ R\ R^t^R 4 ©!!^^^ m 
l fc* 0 ~ 3 CD^ISt^v m 2 S^m 3 (± 0 ~ 4 ©^it^s $.tc, m 4 «:0~5©^$j£ 
^ti^n^-To m \ m \ m\ m 4 # 2 ftl±©fift<0 lt©R\ « 

S((0R \ &$C© R 3 &th*1t$t©R 4 tt*n*tlSVMcH £T*feoTfcli&-oT^T 
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*&W(»±m-fi6i& en xm.zn ma, mBRvmctPbu 

z^mmtiL^ts ad^>®?, rtv^Mxtti**^ (-o-) =gu<f« 

StU^ (-S-) t^it^^bti>5> fiia^tbt^t%J;v>7y-;vs 

ztit><Dm\ts ^n^n^-nx *>&mx i>m^±m^mx & «t < , jsa 

*B$, VX <fc i V%o 

V * * ;Wb^# (Orthometalated Complexes) lU* 

(H. Yersinia rphotochemistry and Photophysics of coordination Compound 

sj ) s Ml 1-77 Ms 1 1 3 5 - 1 4 6 1, X7>J>* ^-7^ (Sprin 

ger-Verlag) 1 9 8 7 & £ f-lBtt £ ftT V^ 3 -fb $J © » T- & § o 

n§IHS4*lt^t*J;^til^fMSiSv [1"] 
Ci"'] iz&\,\Xs MB 2 RXfm c ti%W&&*% bx^Tfc .fcv^MfS 

£2*2?&K%*9£fc^ wiis, mmm. 2 ~ 1 5 < t % 1 
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V7i?>ms -I $.w-)im. xz-w—km^ 

3r*>^ AfD7iJ-;V*^i'lv SiAfD7'J-;^^^^ 7;i/3+>>* 

JK-lb****: uit «*ttx 7;^;i/^ T^Hr^/i^ t 

*ft 1 ~ 1 5x L < B&fitgfc 1 ~ 1 <K J; U < 1 ~ 6 

t;i/«> n-^^;i/^, 2-y?;i/S, -fV/^Ms t e r t - r/^;!/^ n 
-^•V-^l/^s 2-a>^;H s t e r t ;ua!U 2 - * * )V 7*?-;i/i, 
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3 - *3-)V-?3-)V^s 2, 2 - V* 1-)V7U t^S> n-^**s»m. 2-^* 

* 2 - ^ > - 3 - -i ^^DT'nt;!/!, 

# * b < Itfcmmz ~ 10, <fc t> » * b < tt&ftft 2-6 ©T-^n/HSjF^fcf 

» * b < iijfc&&2 ~ 10, i!)«fil< te$tmm 2 ~ 6 CDT;V^r^;i/g^^(f 
^Ji, M#fiKaxf-M s l - 7D = 2-7nif-;i/a N 1-73- 

7U-;Hi:b-cii, 0J tl tt&tftft 6 ~ l 4 © r y -;i/*#3M:f 6 ft, 

77;i/^;Hi:Ltli, fuB3T;i/*;i/g©4>& < £ l <@ © * fSi M ^ # tuIBr 
U -^at'Ki^tifcS^^lf ?.ti, 0J it 7 ~ 1 2 (D75;^jHW 

$ b < s MibtoK.iZ'O 2 - 7 i l - 7 jL-^yu 

3 - ^ 7 * :r ti tf;v»^*s^(f &ni. 

Bijte#M£&gt»i: ua, ~ i 4 -e, bT'j>& < 

u < t± i ~ 3 mom nmm*. mmm^mcD^T- 

nJB^ fc^TV^ 5~8I> b < 5 Xtt 6 J|0J|131®j&J&JKtftJft9£x 

^^Xtt^^^©fllft&^^^«** s ^(f fen*. 8MJ8>a£1*fitJ§*©Jl#0!li: bt 

^#&&3&3g3lfc bTtt, 0i*fcSU 2 ~ 1 5 Itl?i: lt'J>fi;< 

i:fcn@s b < i* i ~ 3 ma&mm*. wtmm^s mmm^mommm** 
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^yy^Ss ^-^f^^JM^ fj^JMs ^>^7'JMv ^>\/^jl- 
+yj;Hs ^v^;'JM, *y*-tM;;i/gs y 
;H, ^-7^u^;i/Ss ^> ^ W u * v # * * 

^il 1 ~ 6 CDT;vn ^ri/^^^lf £ft s gftmizte* h x^i/I, n 

-7n**y» s 2-7D**yL n-yb^i'i^ 2-7h*y»s -fV7 
b tert-7h*S/Ss n -^>^^t^>>S> 2-^5 L ^7"h*J/ 

I, a-^i^h*^^ 2, 2 - y * f;v7D t?;v#* J/is n-^*y;i/ 
^^^v^-^^-^y^s 5 -^f 7 n * y * y ^ 

77;^;i/*^r^Ii:btli, 0i ft 7-12 o??;^^^^^!^ 

;V7D*^>>Is 2-71-^70*^^1, 3-7i-;i/7D*^^>S, 1- 
7xr;i/7h^r'>S, 2-7x^;v7b+>>I, 3 - 7xz;i/7h^^>S s 4- 
7i:;v7hJf5/^ 1 - 7 x^;v^>f ;vt^r^S, 2 - y ^-fr^Of- fr* 
drJ/i, 3 - 7 x. -)]/ * J^S, 4-7x^;V^>f;^^Vl, 5- 
7xz;va>^;^^'>I, l-7xr;vA^^;i/t^i/SN 2-7xr;v^^ 
S/^**'>*n 3 - 7 x-;v^^y;v^-i|r 4 - 7 ^-^^^-y^^^y^N 

5 - 7x^;i/A^rJ/;i/^-^^i, 6 - 7x^;i/A > ^^;i/t^i'S^i) s f If e>HSo 
AfD7 U LTtts 01*. fix iSl?fc IsX'PtZ < ti) 1I> 

b < it i - 3 <@cd^*js^, mmm^s mnm*^(ommj%**'$;/o-e^z>. 
mmwi 2 ~ i 4 ©atd t- u e> 

j^jfi^i, 2-^7^;v^^i/lv 2-^^^^**^^ 2-^yy/w* 
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2 ~ 1 9 ®y k a * jvg&mv uttfttyt* 

)vm, h n - 7d 2-7* 

n n - 7 h * */ li t ert-^b^^A^* 

^>^;v^-^r^*;i/5jt = ;i/as ^ ^ /i/ * * $/ 2-^5^ 
i/^ji/^^^S, 7 n ^ * */ >v * * */ * ;v # - &m \f S> ft -5 o 

* ;p #3M:f £ ft 3 0 

T^;i/dr;v^^r^*;i/^^;v^i: btteu ^^aKIS8-i 5 0 r 5 ;i/ * ;i/ 

t> ft 3 o 

7^;vt^^St itli, #;i'*>M3fe00!l;?.y:^Mi$t2~i 8 ©7'S/;^# 
*^'*#3M:f<^>ft^ M#Wtii7-irb^s/S, 7Dt;t-;vt^i/Sv 7^»;;i/ 

-fy 7? ts, t e r t - ^vf^fsris 
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AD^>i?i: \sx\±, y^mm^, t&mm?, mmm*. Btmm^m&m 

t;i/^ = ;i/« n ii7U-;i/fi> ii77jv^;H^i)Sfij , ^5. 
SI7JV + ;Hi: btlis ±iar ;v *;vg© 'J>& < his l <@ © 7j< Js* T # t ;i/ 

tife7;i/^;His^lf *>*x3<> t * s/g&tf^ a y >S 

Wb v*fl3s iMffHtu HfjlflK 3**fl3«) $nfe^iti~i5s 

L < ttjftJKft 1 ~ 1 (K £D#3;b<y:^fil§£l~6©^ny>>fbT;i/*;i<< 

;i/*n 3-/D^7nt:;vi, 3, 3, 3-h'J7;^n 

E&T' u it ii. ±iBr y -;i/«©'J>& <fc*>H@©7j<MiM?#T;i/ 

*;i/* N ;\D^f >-fbT;i/^;i/g> t^h^S/Sk ^n^>I?, 7Uls mm 
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r x j mm<DU%k&-ew&$ titer u ±mr y -;i/*©PJg bfc 2 <@© 

§0 7;i/^;vis » d >-fbT;i/^;i/»> 7;n^i/l, ad^>i?, Si7 
^ y S^vr;^!/ ^tf^atis ± IB i: pi b -e $> o> llruittv 

00 £: bt lis b U ^i' 'J M^i^f If 5>ti5o 

li7 ^ y S^©m&gT-E^2 3xfc7 7;i/*;i/gs ±IB7 ^ ;v^;vS^ © r u 

^ N AD^>I?StJtlj|7USI^ ±IBi: PI bT-& ?k Sfcs Et^T^y^ 
mg|)3ifl6^^mS*i: bT «s ±a3J3§Jffi;&&fil3S*©'i>& < ii im®&mm 

7;i/3^^ssr?;\n^>l?ii, _hfB i: PJ 

7;v3^j/istjfAD^>i?i^ ±13£ PJ br-fe *><> 

^o^>jb7;v^;vSs 7;i/3^J/8M/>d^>I?H:> ±13 k PI b-efc D > 
IlTUlUv ^iEf^ Si7 5. 
W&r y -;i/^^r^>^i: bttts _hH3r yS^;**^ »©£!>& < i: & 1 

^y»s Btfer ^ jm^<ouWk^U^tilt7 y -/i/**5>afc, ±bBtu-;i- 
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i> t>h%> b<DX&ti\t®n$>mm'%mx& Ds tprotective groups in 0 
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HulB-^S; [ 3 ] T*^t£ ft*fl3^*u 0!*tt N 6 - 7 xn;i/- 2 , 2 ' - bf t U 
y > SJfoiSg 3 0 ~ 2 0 0 °Cs #?£b<f±80 o C~l 1 0XJT2I^1~5 0F4^ 
»*b<ttl 8B$fl~3 B^^j$HJSfc^*S d fclci D s -j8&5£ [ 1 

B-FfB-flS^ [2 b] -c^sti* r b7^D 

V Stem* V t 2±(D &5tA&&4h&V!ltM%.&, 1, 5 -^^U-^ai > 1 , 5 

;k r-fe b - h v Kmamife*, fcfoum 5 o o c~ i 4 o °ct\ i 5 #~ 3 mm. 

*K £fcx C*ie>©;!R*n<&:£/Bl , >Tfc&^o RmmMt LX&ffiM. 2- 

^h^iyai^y-;i/ N h - h y ;i/^#/8v% £ti3#, CI ti 5> ©*g £fl t * 

^.t^Tk^^i: b-r ^jfo^-s-T t» £ 

*isi<5 fi&«#2fctf±gB*»iH©«jeifcfc £ bf#e>*i3 «*.« % 
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■*-a%©##3;bv*. tt^ift&a&ftjlt^ k bTi±:&«EL*^&$&fersc2:j&*(H 

$tltv>h«J: < „ -MoliFIK^^i* b < fc*»#JB*£fc«»©WttHb 

-I*^*t5, Buiae&ig&iix < t % -is^f it v>n« «fc < x -« 

-rais^*;? ©**n® (**SHb-£«&js) ©j^^^ 
&&x *hh;:K5££*x&^#x a ft in ft as *n m^p tr- a, x^i^^yv^s 

»®T?aifciin*ft3(K*x n-y-f bv>„ 

fifes ie?l&ajix iE?Lipii^Ss i^axis m^mmm, &mm*z&%vx% 

-fbXXs $HbM. K-fb-f A* >5> >> A*X (JfisTx IT0« 
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$&*s«tt##sk *i*> i t o tommyaft z e>n> t&$.L<\±, 

mm&&mmb®-z&t) s i^n-i*, ^p^«*^©^^e. i to 

U^o IHSCJKIJiUifcmfcJ; t> SiMIRqJt&T&Stfs If 1 Onm-5 
jul m©fSH b < N i^HOiSOnm-l/zm-?*^ g|:»ib< 

iil 0 0 n m ~ 5 0 OnmtfeS. 

bfcfeo^ilfflts i: ui>o S&©J?2*iis **««3ftg*«o<z>fci+fl> 

* t < 0 . 7 mmW±® fc©£fl§^3o llC^SCIitt^Ci^tl^©^ 
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ffs^Mc <fc t) Ji^^iRqjfgt?fe §* s s ami 0 n m~ 5 jum®mm&w$. b < x 

^D$f*U<a5 0nm~l>umT*$)t)x HK^JKIil OOnm-Um-e 
e: £ fcWtgT-fc *fcfee»^b»il»{Ufc^^%^«^*T*)^v>o ft til 

ryrveuj^Bi^ x ^ y ^7 ^ >is##> u 5* WbiirtK 

5j?U7xZl/>, 41 U 7 xr: 1/ > ^ - 1/ >^©^ y ^— -fb-a-^x 

IZK^&s il^lnm~5//m©|gHds^^t<x «fc!>#*U<l45nm~l/z 
m-Cfe!). H£Ji?£ b < « 1 0nm~5 0 0nmT:&3o 2§ ft Jg © f£ M # s 
WfclKjSStl* *<DTM±fcV>j&s N -g^ t: _ A ^ s *r<>y* y t&&mamm 
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y»*>mmi£. V7w>mm&, \z?vu>mmfo. y ^-\>yvT 

#s 1 nm~ 5 jumnmm&ftS. b < s <fc t) * b < It 5 n m ~ 1 ju m S h 

!K SC»Sl<ai0nm~ 5 0 0 nm-C$5 o iE?l&AJix iE JL » ?£ Ji « ± 

JHbK = ;K tf'JA-tf^-K *U*^b>s sH'J^f^^^^';i/-h, # 

;vx^^ u i/ - k #ux^t;k # u * ;v * > n #'J7i = i/>t^^ 
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mo^f # Wb*^>^* ^^ScdW tfWbtf^v^ + ^cfc D & :*: § ^ & © 

S|y h 5 *;i/7^ 7* d s^r^ >i§#<fc, 8 - * v V J -;m^£ #© 

teMffifc^* # fry t> u i/7 -y^ ^>^^-^ty-;i/-?»A>Vf &ib 

©T*&&V>#, Jim 1 nm~ 5 //mCDlgia^^^ b <s i!)»H<tt5nm- 
H££?£ b < ii 1 Onm-5 0 0 n mT*fc3 o *?$£A*n 

mmm&±ftvitttn(D-m&tz\*=.mi&±fr bfozmmmm-z&^x *>& ^ bs 

«SJl©*mi: btfi7jc#-^f^©^ : ?&-fb&{Eii-r3 *,0*s^^i*i^ A3 

A. fl^ &s ^^ T;i/^-li7A N ^ * > s =. * >T )V ^ © JR N Mlt ^ P 

^<fb7j;i^>£ A, »fls/ty£A, =M1h-$k, =M1h- J » y-fr v. t> a, ^-fb^ 
* if <z>&jR£4b«K ^-fbv^^^-^A, ^-fbU^^A^ a^br^^A^ 
2Mb#;i/$"> A©£JK&<b$Js tfyai^i/Vv # y tr !✓ > % 7ji>;^^;v^^ 
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* y l/— K # y -f ^ K # y «> i/7\ # U ^ h ^ 7 n ai^ 1^ > N * y ^ a 

KTts ###u mmm, &mm&vmftm*mvx*mw*wmizm.wirz> 
^43s wT©fHS&0!i<if e^-ts %4£©«!j£icffii>fc^gfcmT©$i d -ess o 

1) 'H-NMR7^^h;HGEMINI 2 0 0 Olgg 'J 7 >*t») 

X&D RX - 5 0 OiSI (X;i/*-1±M) 

2) *^7C*^#f : CHN3-^-MT-5fg| ($P#*t®£) 
3 ) ftJRX'** h/HBW : V- 5 5 0 (JASCOi) 

4) #8}fc;*^ h )lMtii : F - 4 5 0 0 (BifcS) 

£fcx :fc + fc#fc:i8*©fcv , >»-&ttN ^mt»©MJSii 1 0 0 %T-fe^o 

&%mi 1, 3 -5? ( 2 - y son >©ssu§ 

#-#7 *9VvitX> I18|> I 3 3 3 7 - 3 3 4 1 S ( 1 9 9 9 4) 
(Organometallics 1999, 18, P3337- 3341) ©gBttfcffcV^ TfflOfiJfca*; fcflfe o T 
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PdCI 2 (PPh3) 2 , LiOl 

xxj a, 




Br^^^^Br N SnBu, Toluene, reflux, 3days 

3 



1, 3-i;yDt^>H?>2. 5g£ h U l/f-** * 2- > 7 . 

9 g> trx (fij7i^;i/*^7 0) $?^dd/17^^ao. 6 0g x JUb'; 

0 . 45gCh;Vx>25ml £Ml^L 3*0 jt«&»#Lfc. IlK^ 

'H-NMR (CDCli) : S 7 . 22-7. 29 (m, 2H), 7. 59 
(t, J = 7. 8Hz, 1H), 7. 73-7. 87 (m, 4H), 8. 07 
( d d , J = 1 . 8Hz, 7. 8Hz, 2H), 8. 61-8. 76 (m, 3 
H) o 



##0S2 1 - 7 *# n - 3 , 5 - V ( 2 - £ U S^;i/) 

fcHiO^StiDs 1-7**13-3, 5 -V7n*^>H> 1 . 
4 g f'J7f;^^t>5. 0 g. (HJ7i-;i/*7 

7 >f > ) ^^DD/^^^AO. 3 8 g , ^-fbU^^AO. 28gtb;vxyl 
4ml *mt?V 3 B SffittJ? Lfco MS fc L fe &7J<ift * ft 1/ U 
**^A^nx'b^77^-K:«J;t) fiisi Lfifil^J: L T^ie© i i£Mb-£rtJ £ 1 . 
2 gf^fco 

'H-NMR (CDCla) 7. 22-7. 32 (m, 2H), 7. 7 7- 

7. 83 (m, 4H), 8. 44 (t, J = 1 . 4Hz, 1H) , 8. 73 (d 
t, J = 4. 8Hz, 1. 6Hz, 2H) 0 



tf^U^iC^aCt!), 2, 4-y7Dt7-V-;V5. 0 g £: (2- 
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DDy^y^l. 0g, iS-fb U ^ ^ A 0 . 8 gth;Vx>5 0mltI^U3 

DffiSl b i: bt}f IB© gtfMb<£^& 2 . 9 g^fco 

'H-NMR (CDC la) : 6 3 . 92 (s, 3 H) , 7. 09-7. 27 
(m, 3 H) , 7. 67-7. 87 (m, 4H), 8. 11 (dd, J = 2. 6 
Hz, 8. 6Hz, 1H), 8. 37 (d, J = 2. 4Hz, 1H), 8. 64 
- 8 . 7 4 (m, 2 H) o 

mmm 1 ( 1 * - 1 ) omm 

1 -CJKJft bfc 1 , 3 -5> (2-K'jy;i/) ^>-t£> 0 . 2 8 g> ^tf^ 

if#bfco £Mfc#*Pbfcgu tftfSbfcHttfc^S'J blg^^^r-r^^S^i: it 

( 1 ' - 1 ) © 2 TkAJ^fc 0 . 4 4 feo 
7C*#flf : (C, 3 8. 6 0 ; H, 3. 04; N, 5. 63) , 

(C, 3 8, 2 7; H, 2. 94; N, 5. 50) , 

m bntcih^ya ( i' - i ) ®-7jc*nt>o . 2 0 g N stf^^vv^*^ 

DiJl«0rb7tHD77>*» (2. 00M) 1. 3mlSf f7kFD77 
> 1 0 m 1 — B$|«MfcT8# bfco SJte****-fl3^ * 1^ 

mufe^x ifttJ/y*y^*7A*D7h^77^ - (j»*b**-i/ — 

ji/ = l/0-20/l) U-cificft^fe ( l * - 

1 ) £ 0 . 1 0 g W fc o 

^mfrffi : ft* II (C41.61; H,2.40; N, 6. 07). 

(C, 41, 58 ; H, 2. 35 ; N, 5.94)o 

^36^2 (l'-2) OHil 

fHflS^l 1 CDHd^gP^t-H^n^ ( 1 ' - 1 ) (D-TkmVO 0 . 8 7 g. 

lF7i-j^^^«>>)A7DU , 0Th7kHO77>Si (1. 04M) 9m 
Urh7kHD77>22ml +Tfig-& Is 3 BSIHs An 8& 31 M b „ gi&fcifc 
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■74- (jglb* * i/ y/* * J l / o ~ 2 o / l ) 

It 6:&0g# ( 1 ' - 2 ) £ 0 . 26g#fco 
'H-NMR (DMSO-d.) :<5 7. 32 (t, J = 7. 7Hz, 1H), 
7. 52-7. 55 (m, 2H), 7. 76 (d, J=7. 7Hz, 2H), 8. 
10-8. 12 (m, 2H), 8. 19 (dt, J = 1 . 6Hz, 7. 9Hz, 
2H) , 9. 2 7 - 9. 4 0 (m, 2H) , 

Ttmnm : mwm (c, 37. 96 ; h, 2. 19 ; n, 5. 53%), 
nmm (c 37.89; h, 2. n ; n, 5. isx) . 

*{b-&®®mW.mytX^? Wl/£$J£bfcfcc:3s i^©Amax= 4 9 1. 4 n 
m, 5 2 3. 6 n m ( C H 2 C 1 2 ) Htb^tzo 

mmm 3 a^^^ ( 1 ' - 3 ) 

3— 1 g©rb5tpD77>»|20ml4, 

s&tfu 1 ®m¥®fr~cmt>titc a!&£g& ( 1 ' - 1 ) ©-7Jcsj^? 0.44 g^mm u 

^ti/'JAv , ;v*7A^nx' b^^7-f- («fb^ i/ * y -;v= l/o 
-20/1) bx g«ia)e^^^ ( 1 ' - 3 ) * 0 . 

1 0 g n tc o 

'H-NMR (DMSO-da) 7. 36 (t, J = 7. 7Hz, 1 H) , 

7. 49-7. 52 (m, 2H), 7. 77 (d, J=7. 7Hz, 2H), 8. 
10-8. 13 (m, 2H) , 8. 17 (dt, J = 1 . 6Hz, 7. 5Hz, 

2 H) , 9 . 6 1 - 9 . 7 1 (m, 2 H) o 

7C*^*f : (C, 34.73; H,2.00; N , 5 . 0 6 % ) o 

(C, 34.70; H,2.25; N, 4 . 9 6 %) o 

setta 4 ( i ' - 5 ) omm 

#f«2t-ijibfci - 7;v^-n-3, 5 - (2-t:'J^;v) ^ > -tf > o . 
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4 1g, RVt ?U D^lij] 'J^AO. 6 8 g Sltift 1 4 m 1 *T!$B^U X 

9 o°cf3BK^ mw ufco ific^ifets %jb bfc@#s^s'j lib**-* 

D77>»*(1. 0 4M) 2. 4ml t^r b7bFn77>8ml4''Cl^ 

A^n?f^77^ - (^-fb^ ^ 1/ >/* 9 J -)V= 1/0-20/1) £fr5 
ci fcfcJ: !) Ifiifri: LtgftcfiMft ( 1 » - 5 ) & 0 . 1 1 g»fco 

1 H — NMR (DMSO — de) :<S 7 . 56-7. 59 (m, 2H), 7. 7 
7 (d, J = 10. 3 H z , 2H), 8. 15-8. 24 (m, 4 H) , 9. 2 
7 - 9 . 4 3 (m, 2 H) o 

mnm 5 (ib"-n ( (e -7 = 2 , 2' -t^jyth 

-C, N, N) m-fb (I I) ) ©§su§ 

J/al/>^77^3l: [ (1, 2, 5, 6-7? 4 ) -1, 5-^^+J"^^-^] 
zi^^b 6^ (II) (500mgs 1. 4 4 mm o iU 1. O^fi) !:6-7x 
-;v-2, 2' -KKijy^ (4 0 0 mg^ 1. 7 2 m m o 1 N 1. 2 M&) & 

tta^x ft®*mmwm bfc„ &vn-?s (iomD s 

>/^^y-;i/=2 o/i) -zmmv, &\,^-x:^*y->/i? ? uv * * 

^ILt, (lb"-l) 4gfi©»*hlt 6 4 8 mgffe, JR* 9 

7 . 4 %o 

1 H — N M R ( 5 0 0 M H z N C D a C 1 >) : 6 7. 10 (dt, J = 1 . 4 , 
7. 5Hz, 1H) , 7. 16-7. 24 (m, 1H) , 7. 38 (dd, J = 
1. 4 , 7. 5Hz, 1H), 7. 50-7. 65 (m, 3H), 7. 68 (d 
dd, J = 1 . 3Hz, 5. 3, 7. 9Hz, 1H) , 7. 88 (t, J = 8. 
0Hz, 1H), 7. 94 (dt, J = 7 . 9, 0. 9Hz, 1H), 8. 09 
(dt, J = 1 . 6, 7. 9Hz, 1H), 9. 04-9. 09 (m, 1H) , 
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lS!Ji@« : 3 3 0 . 0 n nu : 5 5 9. 4 n m 0 

mmm 6 ( 1 b" - 5 ) ((6, 6' -v? 2 , 2 ' -tt 

'jytb-C, N , N ) i&ih 6 & (II) ) © 

>> a. b > 7 7 7 X3fc [ (1, 2, 5, 6-7? 4 ) -1, 5-^\^r-y-^ai-;v] 
-*§<bG£ (II) ( 5 0 0 m 1. 4 4 mm o 1 N 1. O^M) i: 6 , 6* 
- c; 7 x - ;V - 2 , 2' - tf If U y * ( 5 3 4 m g N 1. 7 2 m m o 1 N 1. 2 
^fi) ftffi&mmW&htzo &^X~, 2 - i h dr^> Ji^ y (25 

m L) fcin^TAnifcU ili&T^ 4 R$|ig&#,£]ifc;*-£fc^ *«£M£Eg:£ Ufco 

m *>ntzmn&(Dmm%i' v % v ? & ? u 7 4 — 

# (lb"-5) *m&<om3it UT 5 9 7 mgffe„ JR^ 7 7. 1 °/ 0o 

'H-NMR (500MHz, C D 2 C 1 2 ) : 6 7. 07 (dt, J = 1 . 3, 
7. 5Hz, 1H), 7. 14 (dt, J=l. 5, 7. 5Hz, 1H) , 7. 
38 (dd, J = 1 . 5, 7. 5Hz, 1H), 7. 46-7. 55 (m, 3 
H), 7. 56-7. 64 (m, 2H), 7. 68-7. 74 (m, 3H) , 7. 
75 (dd, J = 1 . 3, 7. 9Hz, 1H), 7. 95 (t, J = 8. 1Hz, 
1H), 8. 00 (dd, J = 1 . 3, 7. 9Hz, 1H), 8. 09 (t, J 
= 7 . 9 H z , 1 H ) o 

mMM7 fi*«# (lb"-9) ((2, 9-^7xr;v-l, 10-7it 
^OUT-h-C, N, N) IftQ^(II) ) 

2/a.l/>^75^3lC [ (1, 2, 5, 6-77 4 ) -1, 5 - i? - frl 

-Mfc (ID ( 5 0 0 mg, 1. 4 4 mm o 1 , 1. 0^4) £2 , 9 - 
^ 7 ^ - ;i/ - 1 , 10-7it>^DiJ> (5 7 4mg> 1. 7 2 m m o 1 N 1. 
2^S) £{±&2> N rt^^Iilibit, 2 - h drS/ Ji^ 7 (1 

OmL) ^iP^TiD^ts ii^Tl? 3 mmmWBiJfoZ It tz'&, *M«BE©5feU 

9uu*#i//*9j — ^=100/1) t:ilf§!{l^ iK^-e^^v/^Dn 
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* # >&e>nmm its ( 1 b" - 9 ) *mm&<Dffi%.tvx 7 0 6 m 

gHfc= JR*8 7 . 2 % 0 

'H-NMR ( 5 0 0 MHZv C D 2 C 1 2 ) : <5 7. 11 ( d t , J = 1 . 3, 
7. 4Hz, 1H), 7. 16-7. 24 (m, 1H) , 7. 49-7. 58 
(m, 4H), 7. 63-7. 77 (m, 1H), 7. 80-7. 91 (m, 5 
H), 7. 96 (d, J = 8. 5Hz, 1H) , 8. 42 ( d , J = 8. 6Hz, 
1H) , 8. 50 (d, J = 8. 5Hz, 1H) , 

mmm 8 db"-i5) ((2, 4, 7 , 9-fb77i^-i, 

10-7it>XDiJth-C, N, N) m-fbe^ (II)) 
^il/>^77^3C.[ (1, 2, 5, 6-T7 4 ) -1, 5 -^*W3L=.)\,] 

— M4h (II) ( 5 0 0 mg, 1. 4 4 mm o iU 1. Olfi) fc2, 4, 
7, 9-fh77i^^-l, 1 0-7x7 s >7D9> ( 8 3 7 m g , 1. 72 
mmols 1. 2^S) F*l SB £ gfH ® 81 b <, &V^, 2-1^^^ 

(2 5mL) £ *n £ T An U ISTt 3 B# B§ i! # H Jfo 3 

- (&$£*£ : ^^nn^>/^;-jp=i o o/l) -e^gi U &v>-e^* 
-tJ-y/^^DD^^y^^^^^LT, &&$kW ( 1 b" - 1 5 ) 

* i: It 9 8 8 m gmtzo M 9 6 . 1%<, 

'H-NMR (500MHz, CD.Cli) : S 7. 10 (dt, J=l. 3, 
7. 5Hz, 1H), 7. 20 (dt, J = 1 . 5, 7. 5Hz, 1H) , 7. 
50-7. 80 (m, 15H) , 7. 83 (s, 1H) , 7. 85-7. 92 
(m, 4H), 7. 95 (s, 1H) „ 

it^m 1 fi£$t# (lb' '-15) ((2, 4, 7, 9-ff77x^-l, 
10-7xt>XD>Jth-C, N, N) iKba& (I I) ) ©EEStlffi (J. Che 
m. Soc. Dalton Trans., 1996, 1645-1651 iz IBf5 © £ i£ ) t<fc^^Ji 

^al/>^77^3t Jg-fb &^ (II) ^A'J^A (78mg^ 0. 187m 
mols 1. 0 MA) , 4, 7, 9-fh77i-;i/-l, 1 0-7xt 
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>XD>J> (lOOmg, 0. 2 0 6 mm o 1 > 1. 1 m&) £ft&#N l*)£B £ 
m^W&Ltzo 2 -x-Y*^^* S — )V (1 OmL) J&Xfifc ( 5 m L) £ 

Mz., fiamhtzo ftu&8 o °c{3^ b£B$&T% i^ce^ (o) 

: 5?^nn^>/^;-*= 1 0 0/1) ^SISS U N ^v>f*7A^ll! 

(Dmm®z^*v>-emft\;T, db"-i 5 ) v 

T 1 3 mgff feo MJS 9 7 . 9%, JR^9 . 5 % Q l H - N M R & if <Z> *J tt fit fc* * 

i«8t§?.nfea^ft (ib M -i5) h-sttfco 

tb&0! 2 a&lttt (lb' '-15) ((2, 4, 7, 9-f h77i-*-l, 
10-7xt>XDiJtb-C, N, N) mh&& (ID) ©iaftl& (J. Che 
m. Soc. Dalton Trans., 1990, 443-449^ l£ 83 tt © ) 

5 ) ttft&ft&fro fco 

mmms. itmm iRxnt&m 2 v&Mkfrto bj§ a> & <t 0 #28Bj3©i&3g 
mmm 9 . a&ft# ( 1 " - 2 ) ( (6 -? ^~ ;v -2, 2' -KK'jyt b 

-C, N, N) JMb&& (ID ) ®833g 

1/ ^^^nzmmm 5^iUfcSM* db"-n ((6-7 

- 2 , 2' - trtru^^-h-c, N, N) Jg-fb S & ( I D ) (500m 
g N 1. 0 8 mm o 1 , 1. 0^«) RXfmih^ h U * A ( 8 1 1 m g N 5. 4 
2 mm o 1 N 5. 0^S) &tt&*K ^SS^iiltbfeo #^-Cn 

^ ^ y - ;u ( i o m L ) 5feinx.Tiii^b^ a«TT? 3 R3l«*#£jfe3*fc«N 
iSflfcittffiS* bite U*y^*?A*D7hy57-f - (ttlttt : 3> 

^dd^>/^;-;1'=5 o/D ^'mmvx, ( 1" - 2) 

ffi(5iS^t 4 4 7 mgHfeo 11*8 1. 5%o 
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'H-NMR ( 5 0 0 MHz, C D 2 C 1 
7 . 6Hz, 1H), 7. 15-7. 21 
1 . 4 , 7. 6Hz, 1 H) , 7. 54- 
d d , J = 1 . 3, 5. 3, 7. 7Hz, 
H) , 8. 09 (dt, J=l. 7, 7. 
(m, 1 H) o 



PCT/JP2003/013317 

a) : 6 7. 09 (dt, J = 1 . 3, 
(m, 1H) ,7.38 (dd, J = 
7 . 6 4 (m, 2 H) , 7 . 6 6 ( d 
1H), 7. 75-7. 96 (m, 3 
9Hz, 1H) , 9. 22-9. 2 8 



mmm 1 o o"-3) ( (6-71=^-2, 2' - tr tr u y 

-c, n, n) a^ftfi* (in ) <omm 
>/^is>?7 ^xzuzmnm 5 tmmvxm-zm £tifce&$§# ( 1 b" - 

1) ( (6-7x-;|/-2, 2' -KcyyT-h-C, N, N) ^ (II) # 

M ( 5 2 2 mg, 1. 13mmol N 1. 031) JSltfaHth 'J 
A ( 8 4 7 mg, 5. 6 5 m m o 1 N 5. 0^*) ^^i^ifgib 
feo fcV^TJs 2 -ai h dr^>:n* y (lOmL) £;tax.TMu ji^T-C 3 

#57 j - (&MW. : 2> * n n y - ;i,:= 5 0/1) smm U 

?^^DD^^>/j;xf;i/X"T;i/iP&SiftLt, (l"-3) & 

tfi©»*J:lt5 6 lmgflfco JR$8 9. 7% 0 

'H-NMR ( 5 0 0MHz, CD 2 C 1 2 ) : 6 7. 05-7. 14 (m, 2 
H), 7. 38 (dd, J=l. 7, 7. 4Hz, 1H), 7. 55-7. 65 

(m, 3H), 7. 94-8. 00 (m, 2H), 8. 06 (dt, J = 1 . 6, 
7. 8Hz, 1H), 8. 14-8. 25 (m, 1H), 9. 54-9. 60 

(m, 1 H) „ 

BimM : 3 3 5 . 0 nm N : 5 6 1 . 4 nm 0 

mmm 1 1 ( 1 " - 3 ) ( (6-7^-^-2, 2 > -ttyyth 

-C, N, N)3Hfi*(II)) 

> 3. U > 2 7 =r 7s nfc [ (1, 2, 5, 6 - v *) -1, 5 - ^ * V i> n ;v ] 
— fc-fbS&dl) ( 3 0 0 mg N 0. 8 6 2 mmol N 1. 0 ^g) „ 6-^ 
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2 , 2» - KKijy*(2 4 0 mg, 1. 0 3 4 m m o 1 N 1. 2 1 
&) RTf3 ^Vai- h U A ( 6 4 6 m g, 4. 310mmol, 5. 0 Ifi) £ 
tt&*K rtgP^^^S^ bfeo #V\-Cx 2 -m b * is # J — )v (6mL) 

nxmrnis, mmr-c 3 mmmwmBimtz&s mmzmEEgavtzo nzntz 

p«^y-;v=5 0/1) -ettssf b> d n ^ * >/s? ai^;i,;n: — -^v^ 

^Mibt, ( 1 " - 3 ) &lt&©JG&;*; Ht 4 3 4 m g*#fc 0 JR^s 

9 1. 0% o l H-NMR%Jf©^ttfittllil^ 1 0 fi^ftfc-gt L 

tZo 

mmm 12 &&&& ( i"- 3) ((6-7i=;p-2, 2' -^^tf 
-c, n, n) 3i>fl3a*(ii) ) ©^&§?7>#y 

fal/>*75^3t [(1, 2, 5, 6-77 4 ) -1, 5-^3fi7^:cn;]/] 
= *flifi4 (II) (3 0 0 mg, 0. 8 6 2 mmol N 1. Oil) 
37 x ;v - 2 , 2' -KKijy^ (2 4 0 mg, 1. 0 3 4 m m o 1 N 1. 21 

a) &tt&a* N ft&&mmmm b£ 0 ^v^•e^ 2 - jl h * * y (6m 
l) *;bn*Tiin*ftLx ««et-c 1 «nw»#f fije^-e-fcift^ 3->-fb^bu->A (6 

4 6 m g N 4. 3 1 0 mm o 1 s 5. 0 £*) £in*., gCHlgt 2 ftMtttt 

b> bfco f e.nfetfi©siiti'ijA7 , >*7A^Dvh^7 

7 -f - (}g|8l?fc : WUUt&y/* * S-)l= 50/1) U 

tun >/^oi^;V3i-^;i/^^Si^^b-Cs ( l " - 3 ) 

tit 4 6 8 m gmtzo iR^98. 1% 0 'H-NMR & if OVO&ffi. ttHSIg 
IIM1O-120M«*^ 2|gltl?fTd*^B^©«{^S (IHS&091O) £ 

Ml 1) fc«kfttf* flofl^^tfj: t) ^JR^T-^?> tt^g) e: £ 1tfi¥\Z>o &fz. 
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nmm 1 3 e&$t# ( 1" - 1 ) ( (6, 6' - ^7 - 2 , 2 ' - tr t: 

»J b - C , N, N) 3 (II) ) <Z>Jg£ 

i/al/>^77^3 K^M 6 f f 5>^fc ( 1 b" - 5 ) ((6, 6 

' - 7 ~ ;i/ - 2 , 2' -KKiJfth-C, N, N ) ttfli 6 £ ( I I ) ) 
( 3 0 0 mg, 0. 558mmols 1. 0ii:»);&U*3'iMb:*-hy»i7A(4 1 
8mgs 2. 7 9 0 mm o 1 > 5. 0^«) rtgB*^*BJ^I b o & 

W - : V9UU*9» -C|»H U ftVMJA^r^V/^^fD O ^ * > 

&??J|&& U, ( 1 " - 7 ) &m&©»*£ U 3 2 9rag^f;, JR^ 

9 3. 7 %o 

l H-NMR(500MHzs CDjCh) : <S 7. 00-7. 08 (m, 2 

H) , 7. 37-7. 42 (m, 1H), 7. 46-7. 56 (m, 3H) , 7. 
60-7. 67 (m, 1H), 7. 70-7. 77 (m, 3H), 7. 78 (d 
d , J = 1 . 3, 7. 8Hz, 1H) , 8. 02 ( d d , J=l. 3, 7. 9H 
z , 1H) , 8. 04 ( t , J = 7 . 9Hz, 1H) , 8. 10 (t, J = 7. 
8Hz, 1H), 8. 17-8. 34 (m, 1H) . 

mnm 1 4 am#(i"-io) ((2, 9-^71-^-1, 10-7* 
t>^ci'jth-c, n, n) 3«MbS:& (i i) ) ©«» 

i/i 1/ > 7 7 7X3 fcf£|&0j 7 T?#6ixfc (lb"-9) ((2,9 

-^7x^^-1, 10-7xt>^DiJtb-C, N, N) IS-fb 13 ^ ( I 

I) ) ( 3 0 0 m g. 0. 5 3 4 mm o 1 ^ 1. O^fi) &0*3 'Xb^- h U £ A 
( 4 0 0 mg, 2. 6 7 0 mmol, 5. Oil) fctt&^K l*]gP£^SStm& b 

fro &V^ N 2 **s^# J —)\/ (1 5mL) & #0 T in b s *g$fcT-£ 3 

^>iP?>S^Ilts ( 1 " - 1 0 ) *mm&(Dm%.t bt 2 8 3 m g 
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ntzo JRafs 8 1 . 1 %„ 

'H-NMR ( 5 0 0 MHz, CD^h) : 6 7 . 06 — 7. 14 (m, 2 
H), 7. 50-7. 62 (m, 4H), 7. 79-7. 95 (m, 5H) , 7. 
98 (d, J = 8. 4Hz, 1H) , 8. 25-8. 40 (m , 1H) , 8. 5 
1 (d, J = 8. 4Hz, 1H) , 8. 53 (d, J = 8. 7Hz, 1H) , 
Mb&&£ : 3 2 4 nnu : 5 8 7. 4 nm 0 

mmm 1 5 &&&& d"-i5) ((2, 4, 7, 9-Tb77x^;v-i, 

10-7xtV^DIJth-C, N, N) 3«7ftfi^ (II) ) ©Siia 

$/3-l/>^77^i3ic: 8 -am b ti tz S (lb' '-15) ((2, 

4, 7, 9 - f h77x-;b- 1 , 10-7it>XD'Jtb-C, N, N ) ^ 
fcfl4(II)) ( 5 0 0 m g N 0. 7 0 0 m m o 1 , 1. O ^M) B V it 
^-hU^A ( 5 2 5 mg> 3. 5 0 0 m m o iU 5. O^S) £ ft & l*J SB & 
^^gg|bfeo^V>t^ 2-3ih^i/ai^y-;i/ (2 5mL) in 3. T #P gfc b , ii 

^D7b^77^ - ($&$£*& : 5> * n n * * >) ^v>T*^^U->/y^DD 
^ * >iP?,ffMIbt, S&fitt ( 1 " - 1 5 ) ^^fecDi^^i: It 5 4 1 m g 
95. 9 %o 

1 H — N M R ( 5 0 0 MHz, C D 2 C 1 2) : 5 7. 06 — 7. 14 (m, 2 
H), 7. 52-7. 67 (m, 14H), 7. 85-7. 93 (m, 5H), 
7. 97 (s, 1H), 8. 26-8. 42 (m, 1H) D 

mm&A : 3 2 5 nm, it^SB^M : 6 1 4 . 2 nm» 

HJS^j i 6 ( l"' - 2 ) ([6-7*-;}, -2, 2'-t;^y^^b 

(C, N, N) ] 7x^;V6^ (II) ) 

(1) [6-7x-;V-2, 2' -KKUJ?tb (C, N, N) ] iftfi^ (I 
I ) (D<&f& 
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.N -R-Cl 



^a^>i/777aC [ (1, 2, 5, 6-T7 4 ) -1, 5 - ^ * V *J ^ - ;p ] 
— iM-fb (II) ( 5 0 0 m g, 1. 44mmol) ^6-7^-^-2, 2' 

(4 0 0 mg, 1 . 7 2 mm o 1 ) |*| gp * gfg tt& b tz o 

&V>T?. 2-3ih^r^ai^y-;V (lOmL) £ in £ T #P g& b N 8 0°Ct2H^ 

^d?^57^ - (iifffli*ft : i*^nn^V^^-^=2 0/1) 

l^ &V^^*i*->/^* D CM # b-Cx Sfi5tl6 4 8 mg^tfi 

0)8&5fc £ bTff fco JR* : 9 7. 4 % 0 

'H-NMR (CDjCh) : 6 7. 10 ( d t , J = 1 . 4, 7. 5Hz, 
1 H) , 7. 16-7. 24 (m, 1H), 7. 38 (dd, J = 1 . 4, 7. 
5Hz, 1 H) , 7. 50-7. 65 (m, 3H) , 7. 68 (ddd, J = 1 . 
3Hz, 5. 3, 7. 9Hz, 1H) , 7. 88 (t, J = 8. OHz, 1H), 
7. 94 (dt, J = 7. 9, 0. 9Hz, 1H) , 8. 09 (dt, J = 1 . 
6, 7. 9Hz, 1H), 9. 04-9. 09 (m, 1H) ppm 0 

( 2 ) ( 1'" - 2 ) ([6-7I-J1/-2, 2' - KIT y *J+ Y (C, 

N, N) ] 7xr;vS^ (II) ) 



^al/>^77X3t±I3 (1) T'-a-j&bfc [6-7i-;i/-2, 2' - tft 
'^7-h (C, N, N) ] J»fl3B& (II) ( 4 0 0 mg) &tt&# N MHTiP^ 
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7x-;V7^*i^')A^D^ h*©fh7t FD 7 7>^tl.6 7mL (1.04 
m o 1 / L N 800mmol) & 2 0 °CT*?ffiT bfc» l*J^a:Rg*&©*M i: & 

bfc«K:*»ES 4 0 •CWTt?«flES5S Us ft 5> *ifca*6©»iiC5>* n 

2 5mL*jD*.N lOmL0*-CWbfc.^tbf;til*> is VHP**? 

ktru^Yifvyj- (mmW. :>^DD^» 13 J: D MSI bfco * 9 A©# 

Ig^Uts *ft9!<Z> &&IBtt ( 1 - 2 ) 3 7 5 mg^tfi©»*i: bT#fc„ 
JR^ : 8 5 . 9 %„ 

'H-NMR (CD^h) d : 6 . 97-7. 19 (m, 6H), 7 . 4 5- 
7. 49 (m, 2H) , 7. 57-7. 60 ( m , 1H) , 7. 65 (dd, J 
= 0. 5, 8. 2Hz, 1H), 7. 68 (dd, J = 0. 5, 7. 9Hz, 1 
H), 7. 85 ( t , J = 8 . 0Hz, 1H) , 7. 95 (dt, J = 8 . 2 , 
0. 9Hz, 1H), 8. 03 (dt, J = 1 . 6, 7. 8Hz, 1H), 8. 
53-8. 56 (m, 1H) ppm„ 

mmm 1 7 e^a#(i ,,, -i) ([6-7a=*-2 - (2-K';y*) k 

US?> (N, N, C) ]A>^7;P*D7x-^a^ (II) ) 
(1) y^DD (1, 5 - > * D * ) 6^ (ID ©-&J5fc 



r l"7^ DOfi aScSt A 'J "7 A 1 . OgSl 6mL<Dlf*Ci)j?*^ Ctl£l, 
5-J/*n***5>:n.>l mLSV^i2 4 m LSiDitT 9 0°Cf 3 0 frmUW 

TO. 7 2g©^'J-Afil#^f;. ft* : 80. 1 %„ 

'H-NMR (DMSO-De) 6:2. 47 — 2. 51 (m, 8H) , 5. 2 
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3-5. 52 (m, 4H) ppm 0 

(2) 7)Vit D 7 x=. ;i/ (1, 5->>^D^^^x» ^bS& (II) 




A>^7;i/^ D^n^^y-lf > 1. 2 gOr h5t b*D7 7>ii7 OmlS 
7^^5")A0. 1 1 g T ^>^7^*D7ir;H;^J/n7'D5 

h* bfco dttc±IB(i)-r'#fe^^nD (l, 5-S/*D#**^:n 

>) fi^(H) §0. 7gIiPU 2 0^t2fif^i«:bfeo f tlfzm&®%L 

tZ7k*tiapLX%.fo*$&T ^ □ n Attain fx feo ifffitN 
S/iJA^^7A^nvK77^ - (^SS^ : h n d a = 1 / 

1 ) K: <fc DMbv gftJ^O . 7 8 4 g*flfiI#Htffe. JR^ : 8 2 . 
8 % 0 

'H-NMR (CDC 1 3 ) 6:2. 28-2. 45 (in, 4H), 2. 6 1- 
2. 72 (m, 4H), 4. 87-5. 01 (m, 2H), 5. 87-5. 96 
(m, 2H) ppm Q 

( 3 ) 6 ( 1 ' ' ' - 1 ) ([6-7i^-2 - K u y > 

(N, N, C) & 7 u 7 x-;i/g^ (II) ) 




±IB (2) i:iii:bt^^bfe^>^7;v*n7i-;i' (1, S-i<>7U* 
**S?:t>) i&<b6!& (II) 0. 8 g N 6-7x-;V-2 - (2-K'JS?^) ^ 
ijyV0. 3 eMXfmm 2 0 m L £{t&^N 8O t CCt2 0^ij$lfeo 
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: h;v:n>/* a n*;v A = 1 / 1 ) fcT»«UT ( 1'" - 
1 ) 0 . 4 8 5 g**\s> SS&omfat L-T*#fco JR* : 5 1 . 7 %„ 

'H-NMR (DM SO-De) (5:6-67-6. 80 (m, 1H) , 6. 9 
7 (dt, J = 1 . 5 , 7. 4Hz) , 7. 03 (dt, J=l. 3, 7. 3 
Hz), 7. 65 (dd, J = 7 . 7, 1. 4 Hz), 7. 68-7. 71 
(m, 1H), 8. 04 (d, J = 8. 0Hz, 1H) , 8. 18 (t, J = 8. 
OHz, 1H), 8. 25 (dd, J = 8. 0, 0. 7Hz), 8. 30-8. 
33 (m, 2H) , 8. 52 (dd, J = 8. 6, 1. 1Hz, 1H) ppm c 

mmm 1 8 &&m®- ( 1 " * - 2 ) ( ie -7 2 , 2' -ciruytf 

(C, N, N) ] 7x^;v64 (ID ) 

(1) [6-7^ ;i/ -2, 2' - tftf'Ji^b (C, N, N) ] (I 
I) 



5/ a 1/ > £ 7 9 * =1 Kr b 9 ^ D D S^^* U •> A (II) 1. 0 g & "tf 6 - 7 
xr:;i/-2, 2' - bf M U 2^ » 0 . 5 6g^fta»v IJiCSB 1 0 m 1 
Tinf&U 8 0°CT*s 2BiSfii$tfe, SJft*4H>iflbx » 6 3xfc^a&©ifc 

©*&* tUffco JR^ : 7 1. 4 % 0 

'H-NMR (CD2CI3) 6 : 7. 10 (dt, J = 1 . 4, 7. 5Hz, 
1H) , 7. 16-7. 24 (m, 1H) , 7 . 38 (dd, J = 1 . 4, 7. 
5Hz, 1H), 7. 50 — 7. 65 (m, 3H), 7. 68 (ddd, J = 1 . 
3Hz, 5. 3, 7. 9Hz, 1H) , 7. 88 (t, J = 8. OHz, 1H) , 
7. 94 (dt, J = 7. 9, 0. 9Hz, 1H), 8. 09 (dt, J = 1 . 
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6, 7 . 9 H z , 1H), 9. 04-9. 09 (m, 1H) ppm 0 
(2) (l"'-2) [6-^7^n;v-2, 2' -KK";ytb (C, N, 

n ) ] (id ) (D&m 



£±B3 (1) T?»£>ftfc [6-7x = jl/-2, 2' - trt 
( C, N , N) ] JS<fl2B& (II) 0 . 4 g&tf^ h7th , D77>4m 
1 SiPjU i>:V^■C*7 in^V^^^^A^D^ K©r h5t P0 77 > ( 1 . 

04mol/L) 1. 7ml TttiSTlfco 2 0 °C T- 3 B# 

7i^n7f.^77^ (&8IM : V9 P n ^ * >) fi^lt 
{* ( 1 - 1 ) 370 m g&1§£ iR^ : 84. 8 %o 

1 9 d'"-12) ([6 - (2-^-7^;V) - 2, 2' -IT 

iji^t h (N, N, C) H>^;i/^D7i-;v6^ (II) ) 
(D6 - (2-^>^;i/) -2, 2' -ei;ijy^©6ja 

^Ci^ (Chem.Ber., J00, 3864-3868( 1976)^^*Tetrahedoron Letter, £3, 5291 
-5294(1982)) C ffl«l©5&$S H* »ffe & ff -3 fco 

ft&%mmW&Vtci' U > 2 7 7 IZ 2 - 7Ufl~7 * ]s > 1 . 5 g&tf 
7^;i/3 0ml -5 0 o Clc*5V>tn-y^;vU5 L '>A©^s 

*tr>?M (1. 6mol/L) 4. 5ml&f3>o<D t^AP b&o iSS4«^ 

* * i mmmw scss^ 2 0 °c^-c±{f t 1 bsi«u*# bfc„ iv^, 2 , 

2' -KKiJ*;>0. 9 4g§jD^s 2 ^^ii^bfeo ^ aL^-^ai-y-^ 

t-ttffl bs ft £ftfcift*K^£®v>#y^;*7 i;«7A22 0mg® 

7-fe h >*M6 0 0 ml £T$Hb bfco $M * ^MJEM b, > U ft'OV* 
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^ A ^ □ v YV^y ^ - mmW. : b )V*i>/BM^?»= 1 / 1 ) tctDMSl 
btBMO. 7 g£ afe^mJ: UTtf fco : 4 1 . 2 %» 

'H-NMR (CDiCh) 5:7. 36-7. 39 (m, 1H), 7. 52- 

7. 56 (m, 2H), 7. 89-8. 02 (m, 6H), 8. 35 (dd, J 
= 9. 6, 1. 8Hz, 1H), 8. 4 4 (dd, J = 6. 4, 2. 1Hz, 1 
H) , 8. 64 (t, J = 0. 9Hz, 1H) , 8. 69-8. 72 (m, 2 
H ) p p m o 

( 2 ) &&m& ( 1 - 1 2 ) ([6 - (2-t7f;i/) - 2, 2' - W V ± 
b (N, N, C) ]A>^7;^D7i-;Vfi^ (II) ) 
mMM 1 7 © ( 2 ) 2: hX^mvtz^y ^ y u y *~ )V (1, 5 - 

^^D3i-^^^x>) & (id o . 23 gst^±i3 ( i ) -zmhtitc 6 - 

( 2 -7"7f^) - 2, 2' -trtrU^>0. 5 9 gCigg2 Oml^JD^v 8 

7A7D7b^77^f - immWL : b D D*;i/A= 1 / 1 ) tT^gi 

bT#fgHJ3© ( 1 " ' - 1 2 ) 0. 04g4t^i?fi(Z)i*hl-Cllfeo 

JR* : 1 3 . 5 %o 

'H-NMR (CDC13) 6:7, 17 (s, 1H) , 7. 23-7. 31 
(m, 2H), 7. 43-7. 47 (m, 2H), 7. 67-7. 70 (m, 1 
H), 7. 74 (dd, J=7. 9, 0. 8Hz, 1H) , 7. 89 (dd, J 
= 8. 2, 0. 8Hz, 1H), 7. 95 (s, 1H), 7. 97-8. 01 
(m, 2H), 8. 06 (dt, J = 1 . 6, 8. 0Hz, 1H), 8. 30- 

8. 36 (m, 1H) p p m„ 

mmW 2 0 ( 1 - 1 3 ) ([2, 9-J'7i = ;i'7xt>hDiJt 

h (N, N, C) y^itu y *-)\, 6^ (ID ) 

17© (2 ) tmmiZ LT^ilfc^>^ 7;V2}-D7i-;U (1, 5 - 
D # S?;c>) JS-fbS^ (II) 0. 23gSV2, 9-^7i-;i'7xt 
> h D D > 0 . 5 9g^ttii^s Ctll3it2 OmlSiDiv 8 0*CTJ2HIHI« 
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=774— (^li : b;vx>/;?no*;VA = 1/1) t HIS b T <D 
ifefSf* (1"'-12) 0. 0 4g^l/>yfi(Dl#Htllf;o iK^ : 12. 



1 H-NMR(CD 2 C1 2 ) 6:6. 70-6. 53 (m, 1 H) , 6. 96 
( d t , J = 1 . 4 , 7 . 4Hz, 1H) , 7. 02 (dt, J = 1 . 3, 7. 
3 H z , 1H) , 7. 16-7. 22 (m, 3H) , 7. 45-7. 47 (m, 
2 H) , 7. 57 (dd, J = 7. 6, 1. 6Hz, 1H), 7. 80 (d, J 
= 8. 4Hz, 1H), 7. 89-7. 93 (m, 2H), 7. 97 (d, J = 
8. 9Hz, 1H), 8. 4 5 ( d , J = 8. 7Hz, 1H), 8. 51 (d, 
J=8. 4Hz, 1H) ppm 0 

mmm 1 ~ 3 
m 1 Hc*tiiao**E L*?*#Mbfco 

(g) 11 (ITO) (f) ^^ jEJLS&Sie (e) 

h Y-runfrb izz>m%m (d) ^ ie?l^d^^ji (c) m^m 

mm (b) 2lV»ffi (Al/LiF) ( a ) i: tf^Slfc (g) fcfrfcJHfc 

^J56$n*c*fi6$nx* t>x nn (f) fcPiM (a) ^n^nu-h-i^ 

ii^titHl (f ) tmm (a) k©|BUc«ffi*WinTJ&« J:^ fcftoTV^o 
RIM (f) \t I T OJ3HT-& D n JfJ^^Sm (g) t*f^ht^§. 
jEdFLfirSIJl (e) »± N Tia-fc^W (a-NPD) 



$lV^*gifSK:t^ mm (f ) 1C40 nm©I$tiil&o 

ih^m ( c b p ) , 



7 %o 




- 66 - 



WO 2004/039781 



PCT/JP2003/013317 




&vmimm2'cftt>tiiitii&m (i'-2) (&mmi) s x&mnm 5 -zmhti 
tz4b<&!®} c 1 b" - 1 ) (mmm 2 ) N x^mmm 1 7 -r-w ^ntd^m ( 1 " 

tt^JR (e) ±£3 5 nm©)|$-ei^Ufco 

jEJL^n y*>^Ji (c) fct, TSB<fh«&4fo (BCP) 




(BCP) 



m^mmm ( b ) « N A 1 q^XSIfStt 3 5 nmCl^tMl/fc. 

mm (a) tt^ (b) iffiia>£.JIi£> LiFSO. 5 nnu Alll 

6 0 nml^lfctlftCJ; Dl^bf:= fcfcN £©ffiffl09 1 ~ 3 £^3*$£E 
Lfit^©%&4b tf&M©^ ft*^** £ £©»£&« 8 x 1 0 - 6 

P a *C feo 

f ?.tifc*iELi?©ii (f) Wtr^^s Bffi (a) ffljfcv-f ^-^©m 
JE^epAp bfe i: :5s 

i) <fb-£tl (l'-2) &fflv>fc * #^fcffil>®£E*>££ 

tifc„ Sfes t>~?& 5 v©giinfl;flET- 2 0 0 c d/m a fc^5# 

*fcfc^»jft#3iJiR3;h,N ^©Sg^M^^&s )SJS 1 0 0 c d/m 2 £;}b^T 
8. 3 % bm®&T:&^ tzo Wtes n%M (d) izm^fzib&W (l'-2) tc® 
St5lfi^)fc :5 0 0nm)#»5>*lfco 

sfcfcs ii) flj^-ft (lb"-l) fcffiv^fcfc'&fcfcJ: 2 ) „ #«fcfl£v* 
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Y)vifi, &$tmm±izMm vtz&&mfa (ib"-n tcBp*e,a§^^i 
(d) mmommvytmmmytx^* v^t-®. ufec t^b, «el^?*> 
&%m (d) Km^tz&&$g& (ib"-n Kmmtzftft&nbtitz 
z t&mmztitzo &%m (d) u ^;v*i/--»f *mmv, 

£#0Ji£;{p£:&ofco *$IE Lfli^©^ft©^gBa^&^(fii^fc&A Ufcfi^ifc 
HMt fc^tffciftitSJxfcae^Rottfc J: D ^Et41^*X'2> J* ft 10 0c 
d/m 2 fc::fcV^ 2 . 2 % ^^^T- & o fc o 

HKx iii) <b£-t> ( 1 "' - 1 ) £ffll^ct§££te 3 ) , i3K^t 

i^Cs ^©SgflSS^a&Jfsfc^ »ft 1 0 0 c d/m'fciJ^T 3 . 2 %fcH58l* 
T-fe^fco SSftJl (d) (l-l) ^®H-r^^^i~@fe 

38:ft : 554nm) £ tifco 

<fb-&*& (l'-2) 1 Tfts«Ufc#*E L*^*m&* kfcfcfe 

©Zfctfs (lb"-l) 2"Cf^»bfc*«|E L*^F»tt* 

*k»fc*©MVlCx fb^tJ (l'"-l) 3 t'^^bfe^^E L 



* i 



m 
m 
# 




mm 


IE?L 
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